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Enzymes Hydrolyzing in Vitro Anti- Nutritional Factors in Soybean Meal
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Abstract: In vitro experiments with several enzyme preparations were conducted to evaluate the effects of several kinds of
single enzyme and compound enzyme and Ca’* on hydrolyzation of relative anti- nutritional factors ( ANFs) in soybean meal
(SBM). Four single enzymes ( phytase , pectase , cellulase, xylanase) and three enzyme compounds ( SB®including a- galac-
tosidase and xylanase, C3 including phytase, pectase and cellulase, C5 including phytase, pectase, cellulase, xylanase and
SB) were employed. A beforehand test showed that the suitable hydrolytical parameter for these enzymes was similarly 50%
for moisture 4. 8-5.0 for pH,50°C for incubation temperature ,45 minutes for incubation time. With the parameter and addi-
tion of 10.5 U phytase in 1 g SBM, the degradation rate of phytate reached 69.63% . The degradation rates of pectin and
cellulose were 45.93% and 66.21% with adding 16 U pectase and 40 U cellulase in 1 g SBM respectively, and with adding
80 U xylanase and 0.7 U a-galactosidase in 1 g SBM, the release rates of reducing sugar increased to 84. 77% and 65.19%
respectively. With 0. 2% CaCl, supplementation in SBM, the degradation rate of phytate reached 71. 09% , slightly higher
than 69.63% for the control and the release rates of reducing sugar increased to 88.68% and 65.23% respectively,but the
degradation rates of pectin and cellulose increased significantly to 90.01% and 70.43% . Synergistic effects on phytate, pec-
tin and cellulose degradation as well as release of reducing sugars were observed when either C3 or C5 was used. This re-
search indicated that multi- enzyme preparation with moderate CaCl,supplementation was feasible to hydrolyze in vitro spe-
cific ANFs in SBM.
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Table 1 ~ Proximate composition of soybean meal used in the experiments
4 7J<.§ﬁ' Py MRSy MR MBRNT ML % i K g ﬁﬂ?—*fuﬁ KLk
Composition Mois = Dry Crude - Crude - Crude  Crude Ca Total P Phytate  Pectin Reducing - Gross E
ture matter ash protein lipid fiber sugar MJ/kg
Cunii% 9.81 90.19 6.31 42.72 1.34 6.71 0.32 0.63 1.35 14.15 2.63 17.66
LI FURRERR 1 | 4 & hRoR
Percentage of glacturonic acid was expressed as pectin content.
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Table 2 Effect of adding different levels of CaCl,on degradation

AL N
Doses of CaCl,/%

TR A2
Phytase group/%

TR

Pectase group/%

0 (XF i) Control 69.50 +0. 15ab 45.93 +0.90f
0.05 70.22 £0.95a 57.36 £0.35e
0.10 70.73 £0.34a 79.21 +0.87be
0.20 71.11 0. 11a 90.01 £0. 14a
0.40 70.52 £0.05a 82.33 £2.03b
0.80 69.21 +0. 10ab 67.93 +0.87d

LT 4 F 2 AR HERELA SB £
Cellulase group/% Xylanase group/% SB group/%
66.21 +0.87¢c 84.77 +1.22bc 65.19 +1.24a
73.91 £0.94a 86.85 +1.05ab 65.12 +0.22a
72.12 +0.61ab 88.79 £1.09a 65.28 £0.39a
70.43 +1.75b 88.68 +£0.31a 65.23 +0.41a
67.91 +1.84c¢ 87.84 £1.80a 64.13 +0.13a
66.31 +£0.30c 86.43 £0.51ab 60.21 +0.71b

R B S B RN 2T 4 R B4 AR 1 A BB AR AR O APR38R SR AL 1 SB B4 R B (ELE O AR

TR R P RERR 22 R B (P <0.05) .

R VER R IR, R

The values of phytase, pectase and cellulose groups represent the degradation rates of target materials after hydrolyzing. The values of xylanase and SB

groups represent the increasing rates of reducing sugar after hydrolyzing. The values in the same column with different letters represent significant difference

(P<0.05).
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0. 20% Fi1 0. 40% 1) G805 5 140 B P 1) T il 3 5 %

HRTC M 22 5 (P >0.05) , M S ALES 1 i it o
0. 80% B} , i JF MHH I REHCR B FEAR (P <0.05) .
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Table 3 The effect of degrading anti- nutritional factors of SBM with compound enzymes

B SRR R

4151 R 5 R YR F R )
] R Increasing rate of total
Group Content of phytate/% Content of pectin/% Content of cellulose/% . .
releasing reducing sugar/ %

X HE Control 1.35 +0.06a 14.15 +0.25a 6.71 £0.03a 15.42 +0.05¢
M2l Single enzyme 0.41 +0.02b 7.66 +0.09b 2.27 £0.03b -
C3 0.39 £0.17be 1.40 £0.05¢ 1.51 £0.04c 35.46 +0.12b
C5 0.33 £0.02cd 1.37 £0.03cd 0.92 +0.03d 78.92 £0.11a

RIB LA FUBEBERR (9 [ 20 &5 308 s R AP RSV BLEA AR LA PR 2257 B35 (P <0.05) .

The percentage of glacturonic acid represents that of pectin. Values in the same column with different letters represent significant difference ( P <

0.05).
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